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(S) Procede de preparation de solutions concentrees de colorants de type 1,4-dialkyiamino^anthraquinone, les 
solutions obtenues par ce procede et ieur emploi pour la coloration de produits petrol iers. 

fef) La presente invention concerne un procede de prepa- 
ration de solutions colorantes de nuance bleue, caracterise 
en ce que Ton fait reagir, au reflux pendant une duree com- 
prise entre 30 minutes et 2 heures de la quinizarine avec 
un exces d'une amine aliphatique, puis en ce que Ton eli- 
mine I'amine n'ayant pas reagit et I'eau par distillation, et 
que i'on dilue sous agitation la~queue de distillation avec un 
detergent organique du type alkyiphenol. 
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PROCfeDE DE PREPARATION DE SOLUTIONS 
CONCENTR&ES DE COLORANTS DE TYPE 1 , 4 -DIALKYLAMINO- 
ANTHRAQUINONE, LES SOLUTIONS OBTENUES PAR CE PROC£d£ ET 
LEUR EMPLOI POUR LA COLORATION DE PRODUITS PETROLIERS 

5 

La presents invention concerne un procede de 
preparation de solutions concentrees de colorants de 
type 1 , 4-dialkylaiaino-anthraquinone de nuance bleue, 
ainsi que les solutions obtenues par ce procede, et leur 

10 empioi pour la coloration de produits petroliers. 

La coloration des produits petroliers est 
reglementee par la ioi; celle-ci prescrit, par exemple 
en France dans ie cas du supercarburant sans plomb, une 
couleur verte, realisee par addition simultan^e : 

15 - de 2 mg/i de colorant bleu constitue de 1- 

4, di-n-butyl-amino-anthraquinone, ou tout autre 
colorant autrement denomme mais chimiquement identique, 
et de, 

- 2 mg /I de colorant jaune constitue de 
20 diethyi-amino-azobenzene, ou tout autre colorant 

autrement denomme mais chimiquement identique. 

Ce type de matiere colorante est 
avantageusement presentee dans des phases liquides 
plutSt que sous forme de poudre . En effet, une telle 
25 presentation offre de nombreux avantage par rapport a 

des produits pulverulents, notamment en ce qui concerne 
la faciiite d'emplci et de meilleures proprietes de 
diffusion. 

Les colorants anthraquinoniques de nuance 
30 bleue ont ete largement decrit, notamment dans les 

brevets des Etats-Unis N° 2 211 343, 2925 333 et 3 164 
448. Toutefois les colorants anthraquinoniques decrits 
dans ces brevets pre sent ent une bonne stabilite mais une 
solubiiitee limit ee dans les solvants organiques de 
35 I'ordre de 10 a 20 %. 
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A titre d'exempie, on peut citer ie colorant 
bleu "C.I. SOLVENT BLUE 35" constitue ' de 1-4, di-n- 
butylamino- ant.hr aquinone; celui-ci • se presents sous 
1 1 aspect d f une poudre fine, bleue foncee, insoluble dans 
5 I'eau, soluble dans divers solvants aux taux suivants : 







alcooi ^thylique 


1 


g/i 






alcocl butylique 


3 


g/i 






acetone 


10 


g/i 


1G 




ethylglycol 


10 


g/i 






acetate de butyle 98/100°C 


5 


g/i 






huile de lin blanche 


6 


g/i 






essence de terebenthine 


5 


g/i 






huiie de paraffine 


1 


g/i 


15 




acide oleique 


12 


g/i 






acide stearique 


25 


g/i 






essence poids sp6cifique 0,780 


3 


g/i 






benzene 


50 


g/i 






toluene 


40g/l 


20 




xylene 


10 


g/i 




Pour palier cet inconvenient 


de 


fai 



solubilite, on a propose dans 1 1 art anterieur des 
solutions colorantes consistant en des melanges de 
colorants anthraquinoniques . 
25 Ainsi, la ■ demande de brevet f rancpais publiee 

sous le N° 2 457 310, propose d f utiliser un melange d ! au 
moins six composes de formule generals suivante : 

0 NHRi 




0 NHR2 
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Dans laquelie, R X et R 2 represented des 
radicaux alkyles. 

En effet, alors qu'un seul compose repondant 
a la formule precedente presents une solubilite dans des 
solvants organiques de 1 • ordre de 20 a 30 %, un melange 
de ces composes presents une solubilite de 50 a 60 % 
dans des solvants organiques, tels que 1 - alpha-met hyT - 
naphtalene, le beta-methyl-naphtalene, 1 - alpha-chloro- 
naphtalene, 1 - alpha-bromo-napht alene, le dichlor- 0 - 
benzol, le trichlorobenzol , le xylol, le toluene, le 
para-nonylphenol et leurs melanges. 

Les composes de formule (I) sent obtenus par 
reaction de leucoquinizarine, eventuellement en melange 
avec la quinizarine avec les amines aliphatiques 
correspondant aux radicaux Rl et R2 utilises en rapport 
molaire convenable, en presence des solvants organiques 
precites, avec oxydation In situ des derives leuco par 
des composes organiques, tels que le nitrobenzene; 
avantageusement, ce brevet propose d'utiliser les 
groupes d' amines isomeres suivants : 

- n-butyl-amine, 1 -methyl -propyl -amine, 2- 
methyl -propylamine; 

- n-pentylamine, 3-methyl-butyl-amine; 

" n-hexyl-amine, 2-amino-hexane, 2-amino-3- 
methyl-pent ane ; 

- n-heptyl amine, 2-methyl-hexyl-amine; 

- 2-ethyi-hexyl-amine, octylamine, 2-amino- 
octane , 2-amino- 6-methyl-heptane . 

Toujours pour palier le manque de solubilite 
des colorants anthraquinoniques dans les solvants 
organiques, la demande de brevet Europeen publiee sous 
le N° 35 975 propose d'utiliser des solutions 
concentrees de 1 , 4-dialkyl-arylamino-anthrequinone, 
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obtenues par reaction de leucoquinizarine avec une ou 
plusieurs para-alkylanilines . 

La leucoquinizarine est -le produit de 
reduction des deux fbnctions clones de la quinizarine 
repondant a la formule suivante : 



0 OH 




Les procedes de preparation des colorants 
anthraquinoniques precedents preconisent 1 r utilisation 
comrne compose de depart la leucoquinizarine, or ce 
compose necessite de faire intervenir au cours du 
proc£d£ une etape d'oxydation, notamment avec du 
nitrobenzene; cette etape d'oxydation conduit £ la 
formation d T aniline qui est un produit toxique et doit 
done etre recupere. En outre, la reaction entre la 
leucoquinizarine et 1 1 amine est effectuee en presence 
d 1 un solvant organique qui doit &galement etre 
soigneusement recupere. Ces procedes sont done associes 
k des risques de- pollution majeure et necessitent en 
consequence des amenagements pour recuperer les produits 
toxiques . 

La presents invention vise precisement a 
fournir un procede de preparation de solutions 
concentrees de colorants de type 1 , 4-dialkylaminc- 
anthraquinone de nuance bieue prfesentant une forte 
sciubiiite dans les solv'ants organiques, ma is ne 
comportant pas les dangers de pollution precedents. . 
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Le precede de preparation de solutions 
coiorantes selon i 1 invention consiste a faire reagir, au 
reflux pendant une duree comprise entre 3 0 minutes et 
2 heures, de la quinizarine avec un exces d'une' amine 
aliphatique, puis a eliminer 1 T amine n 1 ayant pas reagit 
et l'eau par distillation, et diluer sous agitation la 
queue de distillation avec un detergent organique du 
type alkylphenol. 

De preference, apres I'etape de dilution, on 
effectue une filtration pour eliminer d 1 eventuelles 
impuretes . 

La reaction au reflux entre la quinizarine 
et l 1 amine primaire est de preference effectuee pendant 
une duree d' environ 1 heure . 

Le rapport molaire de 1 J amine aliphatique 
avec la quinizarine est de 2 moles d' amine aliphatique 
pour une mole de quinizarine. 

Les amines aliphatiques utilisees sont du 
type comprenant des radicaux alkyles lineaires, ramifies 
ou cyciiques de 3 a 20 atomes de carbone comprenant 
eventuellement 1 a 2 atomes d'oxygene intercaies . On 
prefere tout particulierement utilise comme amine 
aliphatique, dans le proc^de de 1 T invention, la n- 
butyiamine ou 1 ' isopropylamine . 

De maniere avantageuse, la distillation est 
effectuee jusqu'a atteindre une temperature legerement 
superieure a 100°C; dans le cas de la butylamine, la 
distillation est effectuee jusqu'a une temperature de 
104°C. 

II est alors recommande de diluer la queue 
de distillation contenant ie colorant chaud avec le 
detergent chauffe a une temperature comprise entre 35 et 
60°C. 

A titre de detergent organique, 
on prefere tout particulierement ceux choisis parmi 
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le nonylpheriol ou le paranonylphencl . 
Des contrc les sont effectues en cours et en 
fin cie procfede par analyse en chxomatographie sur couche 
mince et ies amines yoiatiles issues de la distillation 
5 sont avantageus ement recuperees puis recyclees dans 
1 ' operation suivante . 

Le procede de 1' invention est de maniere 
avantageuse effectue en utilisant comme compose de 
depart uniquement de la quinizarine; outre le fait que 

10 ce compose est moins cher que la leucoquinizarine, il ne 
necessite pas* de mettre en oeuvre au cours du procede 
une etape d'oxydation conduiisant a des produits 
toxiques. Toutefois le procede de l 1 invention n'exclut 
pas la possibility d'utiiiser de la leucoquinizarine , 

15 auquel cas une &tape d T oxydation doit etre effectuee 
avant distillation. 

L 1 avantage majeur de i T invention, par 
rapport aux process de 1 ' art anterieur, demeurant 
1' absence de solvant organique lors de la reaction entre 

20 la quinizarine et 1 1 amine . 

L 1 invention concerne egalement la solution 
colorante de nuance bleue obtenue par le procede 
precedent, une telle solution comprend environ 25 % de 
composes anttiraquinoniques dans un detergent organique 

25 du .type du type alkylphenol . Sa solubility dans les 
soivants organiques clas siquement utilises pour leur 
compatibility avec les produits petroliers est au moins 
equivaiente a celle des compositions de colorant 
anthraquinonique de 1 1 art anterieur mais n 1 est pas 

30 poilue par la presence de soivants de reaction ou 
d 1 aniline . 

La solution colorante concent ree de nuance 
bleue obtenue par le procede de 1 'invention peut etre 
ensuite me lan gee a un colorant jaune du type diethyl- 
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amino- azobenz ene, ou tout autre colorant autrement 
denomme mais chimiquement identique, et dilue dans un 
solvant organique classiquement utilise pour sa 
compatibility avec les produits petroliers, tel que les 
hydrocarbures . 

L ' invention concerne done aussi la solution 
colorante pour produits petroliers de couleur verte 
constitute d'un melange d'une solution colorante seion 
1' invention de nuance bleue et de diethyl-amino- 
azobenzene dilue dans un solvant organique compatible 
avec lesdits produits petroliers . 

L 1 invention concerne enfin les produits 
petroliers colores a 1 1 aide des solutions colorantes 
precedentes . 

D'autres caracteristiques de 1 1 invention 
apparaitront dans la description qui suit se rapportant 
a des exemples de preparation de solutions colorantes de 
nuance bleue, et leur emploi pour la coloration de 
produits petroliers. 

Example 1 

Dans un react eur de 1 litre, on charge 5 00 
parties de n-butyi-amine, et 1 1 on ajoute 120 parties de 
quinizarine; on porte au reflux, puis apres environ 1 
heure au reflux, on distille la n-butyl-amine en exces . 
Lorsque la temperature s'eleve dans la masse jusqu'a 
atteindre une temperature de 104 °C r on ajoute au 
colorant fondu, sous agitation, 536 parties de 
nonylphenol chauffe a 50°C; on obtient une solution 
chaude dont la temperature est d f environ 50°C, que 1 1 on 
f litre . 

On recueille 700 g d'une solution mere de 
couleur bleue susceptible d'etre utilisee pour le 
marquage des produits petroliers selon le protocole de 
1 1 exemple 2 ci-dessous. 
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Exempie 4 

Dans un reacteur de 1 litre, on charge 
500 cm^ de toluene, 12 g de la solution mere preparee a 
l'exemple 1 et 3 g de dimethy i-amino- azobenzene 
(colorant jaune) ; on obtient une solution verte 
direct erne nt utile pour le marquage des produits 
petroliers - 
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REVENDICAT IONS 

1) Precede de preparation de solutions 
colorantes de nuance bleue, caracterise en ce que 1 1 on 

5 fait ragir, au reflux pendant une duree comprise entre 
3 0 minutes et 2 heures de la quinizarine avec un exces 
d'une amine aliphatique, puis en ce que 1 1 on elimine 
1 1 amine n 1 ayant pas reagit et 1 r eau par distillation, et 
que 1 1 on dilue sous agitation la queue de distillation 
10 avec un detergent organigue du type alkylphenol . 

2) Procede selon la revendicat ion 1, 
caracterise en ce que apres 1 1 etape de dilution, on 
effectue une filtration. 

15 

3) Procede seion 1 1 une quelconque des 
revendicat ions 1 a 2, caracterise en ce que la reaction 
au reflux entre la quinizarine et l'exces d 1 amine 
aliphatique est effectuee pendant une duree d 1 environ 1 

2 0 heure . 

4) Procede selon l ! une quelconque des 
revendicat ions 1 a 3, caracterise en ce que 1 1 amine 
aliphatique est du. type comprenant un radical alkyle 

25 lineaire, ramifie ou cyciique de 3 a 20 atomes de 
carbone comprenant eventuellement 1 k 2 atomes 
d T oxygene intercales . 

5) Procede selon I'une quelconque des 
30 revendicat ions 1 a 4, caracterise en ce que la 

distillation est effectuee jusqu'a atteindre une 
temperature legerement superieure a 10 0°C. 



35 
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6) Procede selon la revendication 5, 
caracterise en ce que la distillation est effectuee 
jusqu 1 a atteindre une temperature de 104°C. 

5 .7) Procede selon 1'une quelconque des 

revendications 1 a 6, caracterise en ce que la queue de 
distillation est diluee avec un detergent chaufft a une 
temperature comprise entre 35 et 60°C. 

10 8) Procede selon 1 1 une quelconque des 

revendications 1 a 7, caracterise en ce que le detergent 
de dilution est le nonylphencl ou le paranonylphenol . 

9) Procede selon la revendication 8, 
15 caracterise en ce que le produit de la distillation est 

dilut avec du nonylphenol chauffe a. une temperature 
d 1 environ 50°C. 

10) Procede selon la revendication 9, 
20 caracterise en ce que le detergent de dilution est le 

nonylphenol ou le paranonylphenol. 

11) Solution colorante de nuance bleue 
obtenue par le procede selon l'une quelconque des 

25 revendications 1 a 10, caracterisee en ce 
qu'elle ■ comprend environ 25% de composes 
anthraquinoniques dans un detergent du type alkylphenoi. 

12) Solution colorantepour les produits 
30 petroliers, caracterisee en ce qu 1 eiie est constitute 

ci'un melange d'une solution colorante selon la 
revendication 11 et de diethyl- amino-az obenzene, dilue 
dans un solvant organique compatible avec iesdits 
produits petroliers . 
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13) Produits petrcliers colcres a 1 1 aide de 
solutions colorantes selon 1'une quelconque des 
revendi cat ions 11 et 12 . 
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REPUBLIC OF FRANCE Publication No.: 2 694 564 

PATENT APPLICATION Al 
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Process for preparing concentrated solutions of 
1 , 4-dialkylaminoanthraquinone-type dyes, the solutions 
obtained by this process, and their use for coloring 
petroleum products . 

The present invention relates to a process for 
preparing blue-shade. coloring solutions which is 
characterized in that quinizarin is reacted with an 
excess of an aliphatic amine at reflux for a duration 
of between 30 minutes and 2 hours, in that subsequently 
the unreacted amine and the water are removed by 
distillation, and in that the distillation tails are 
diluted., with stirring, with an organic detergent of. 
the aikylphenol type. 
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PROCESS FOR PREPARING CONCENTRATED SOLUTIONS OF 
1 , 4-DIALKYLAMINOANTHRAQUINONE-TYPE DYES , THE SOLUTIONS 
OBTAINED BY THIS PROCESS , AND THEIR USE FOR COLORING 
PETROLEUM PRODUCTS 

5 

The present invention relates to a process for 
preparing concentrated solutions of blue-shade, 
1 , 4-diaikylaminoanthraquinone-type dyes, to the 

solutions obtained by this process, and to their use 
10 for coloring petroleum products. 



The coloring of petroleum products is regulated by law; 

the law prescribes, for example in France in the case 

of unleaded premium-grade gasoline, a green color, 
15 produced by simultaneous addition of: 

2 mg/1 of blue dye, composed of 1 , 4-di-n-butyl- 

aminoanthraquinone or any other dye with a different 

name but the same chemical identity, and 

2 mg/i of yellow dye, composed of diethylaminoazo- 
20 benzene or any other dye with a different name but the 

same chemical identity. 

This type of colorant is advantageously presented in 
liquid phases rather than in powder form. The reason 
25 for this is that, presented in this way, it offers 
numerous advantages over pulverulent products, 
particularly with regard to ease of use and improved 
dispersion properties . 

30 Blue-shade anthr aquinone dyes have been widely- 
described, particularly in United States patents 
2,211,943, 2,925,333, and 3,164,449. The anthraquinone 
dyes described in these patents, however, exhibit good 
stability but limited solubility in organic solvents, 

35 of the order of 10% to 20%, 



An example which may be mentioned is the blue dye C.l. 
SOLVENT ELUE 35, composed of 1 , 4 -di-n-bu t y 1 amino- 
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anthraquinone; this dye has the appearance of a fine, 
dark blue powder which is insoluble in water but 
soluble in various solvents at the following levels: 



5 — 


C Ln y J. ci^uuui 


1 n /l 
J- y„/ _l 






y / jl 






10 a /I 




c;Uiiy_L y _l _y L- lj _l 






DU Lyi aCcLai.c O / ± U U 


o y / _l 


iv - 


white linseed oil 


o g/i 




essence of turpentine 


5 g/1 




liquid paraffin 


1 g/1 




oleic acid 


12 g/1 




stearic acid 


25 g/1 


15 


gasoline, specific weight 0.780 


3 g/1 




benzene 


50 g/1 




toluene 


40 g/1 




xylene 


10 g/1 



20 In order to overcome this drawback of low solubility, 
the prior art has proposed coloring solutions 
consisting of mixtures of anthraquinone dyes. 

Thus the French patent application published under 
25 No. 2 457 310 proposes using a mixture of at least six 
compounds of following general formula: 



0 NHRi 




0 NHR2 



30 in which- Ri and R 2 represent alkyl radicals. 

The reason for this is that, whereas a single compound 
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corresponding to the above formula has a solubility in 
organic solvents of the order of 20% to 30%, a mixture 
of these compounds has a solubility of 50% to 60% in 
organic solvents, such as aipha-methylnaphthalene , 
5 beta-methylnaphthalene, alpha -chl or onaph thai ene alpha - 
bromonaphthalene , dichlorobenzene , trichlorobenzene, 
xylene, toluene, para-nonylphenol , and mixtures 
thereof . 

10 The compounds of formula (1) are obtained by reacting 
ieucoquinizarin, optionally in a mixture with 
quinizarin, with the aliphatic amines corresponding to 
the radicals Rl and R2, used in an appropriate molar 
ratio, in the presence of the aforementioned organic 

15 solvents, with in situ oxidation of the leuco 
derivatives by organic compounds, such as nitrobenzene; 
advantageously, that patent proposes using the 
following groups of isomeric amines : 

n-butyl amine , 1 -me thylpropyl amine , 2-methylpropyl- 

2 0 amine; 

n-pentyi amine , 3-methylbut yl amine ; 

n-hexylamine , 2-aminohexane , 2 -ami no- 3 -methyl- 
pentane ; 

n-heptylamine , 2-methyihexylamine ; 
25 - 2-ethylhexylamine , octylamine, 2-aminooctane , 

2 -ami no- 6 -methyl heptane . 

Still with the aim of overcoming the lack of solubility 
of anthraquinone dyes in organic solvents, the European 
30 patent application published under No. 95 975 proposes 
using concentrated solutions of 1 , 4 -dialkyiarylamino- 
anthraquinone, obtained by reacting ieucoquinizarin 
with one or more par a-alkylani lines . 

35 Leucoquinizarin is the product of reducing the two 
ketone functions of quinizarin, corresponding to the 
following formula : 
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(ID 

The above processes for preparing anthraquinone dyes 
recommend the use of leucoquini zarin as the starting 
5 compound, but that compound requires interposition of 
an oxidation step in the course of the process, in 
particular a step with nitrobenzene; this oxidation 
step leads to the formation of aniline, which is a 
toxic product and must therefore be recovered. 

10 Moreover, the reaction between leucoquinizarin and the 
. amine is performed in the presence of an organic 
solvent, which must also be carefully recovered. These 
processes are therefore associated with risks of major 
pollution, and, consequently, necessitate arrangements 

15 to recover the toxic products. 

The specific aim of the present invention is to provide 
a process for preparing concentrated solutions of blue- 
shade 1, 4-dialkylaminoanthraquinone-type dyes which 
20 exhibit high solubility in organic solvents, but 
without the aforementioned pollution risks. 

The process for preparing coloring solutions according 
to the invention consists in reacting quinizarin with 

25 an excess • of an aliphatic amine at reflux for a 
duration of between 30 minutes and 2 hours, then in 
removing the unreacted amine and the water by 
distillation, and diluting the distillation tails, with 
stirring, with an organic detergent of the alkylphenol 

3 0 type. 

The dilution step is preferably followed by filtration 
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to remove any impurities. 

The reaction at reflux between the quinizarin and the 
primary amine is preferably performed for a duration of 
5 approximately 1 hour. 

The molar ratio of the aliphatic amine to the 
quinizarin is 2 moles of aliphatic amine per mole of 
quinizarin. 

10 

The aliphatic amines used are of the type containing 
linear, branched or cyclic alkyl radicals of 3 to 
20 carbon atoms, optionally containing .1 to 2 inter- 
calated oxygen atoms. Very particular preference is 
15 given to using, as the aliphatic amine in the process 
of the invention, n-butylamine or i sopropylamine . 

The distillation is advantageously performed until a 
temperature slightly above 100°C is reached; in the 
20 case of butylamine, the distillation is performed to a 
temperature of 104 °C. 

It is then recommended that the distillation tails, 
containing the hot dye, are diluted with the detergent 
25 heated at a temperature of between 35 and 60°C. 

Very particularly preferred organic detergents are 
those selected from nonylphencl and para-nonylphenol . 

30 Checks are made during and at the end of the process by 
thin-film chromatographic analysis, and the volatile 
amines obtained from the distillation are 
advantageously recovered and then recycled to the 
subsequent operation . 

5 5 

The process of the invention is advantageously 
performed using solely quinizarin as starting compound; 
as well as the fact that this compound is less 
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expensive than leucoquinizarin, it does not necessitate 
the implementation of an oxidation, step in the course 
of the .process, leading to toxic products. 
Nevertheless, the process of the invention does not 
rule out the possibility of using leucoquinizarin, in 
which case an. oxidation step has to be performed prior 
to distillation. 

The major advantage of the invention, relative to the 
prior-art processes, remains the absence of organic 
solvent during the reaction between the quinizarin and 
the amine. 

The invention likewise relates to. the blue-shade 
coloring solution obtained by the aforementioned 
process; such a solution contains approximately 25% of 
anthraquinone compounds in an organic detergent of the 
alkylphenol type. Its solubility in the organic 
solvents which are .conventionally used for their 
compatibility with ' petroleum products is at least 
equivalent to that of the prior-art anthraquinone dye 
compositions, but it is unpolluted by the presence of 
reaction solvents or of aniline. 

The concentrated., blue-shade coloring solution obtained 
by the process of the invention may be subsequently 
mixed with a yellow dye of the diethylaminoazobenzene 
type, or any other dye with a different name but the 
same chemical identity, and diluted in an organic 
solvent which is conventionally used for its 
compatibility with petroleum products, such as hydro- 
carbons . 

The invention hence also relates to the coloring 
solution for petroleum products which is green in color 
and consists of a blend of a blue-shade coloring 
solution according to the invention and of diethyl- 
aminoazobenzene in dilution in an organic solvent which 
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is compatible with said petroleum products. 

The invention relates, finally, to petroleum products 
colored by means of the above coloring solutions. 

5 

Other features of the invention will appear in the 
description which follows, with reference to 
preparation examples of blue-shade coloring solutions 
and their use for coloring petroleum products. 

10 

Example 1 

A 1-lrter reactor is charged with 500 parts of n-butyl- 

amine, and then 120 parts of quinizarin are added; the 
15 mixture is brought to reflux and then, after 

approximately 1 hour at reflux, the excess n-butylamine 
■is distilled. When the temperature rises in the 

material until it reaches 104 °C, 536 parts of nonyl- 

phenol, heated at 50°C, are added with stirring to the 
20 melted dye; a hot solution is obtained whose 

temperature is approximately 50°C, and which is then 

filtered . 

700 g are recovered of a stock solution, blue in color, 
25 which can be used for the marking of petroleum products 
in accordance with the protocol of example 2 below. 

Example 2 

30 A 1-liter reactor is charged with 500 cm J of toluene, 
12 g of the stock solution prepared in example 1, and 
3 g of dimethyiaminoazobenzene (yellow dye); this gives 
a green solution which can be used directly for the 
marking of petroleum products. 

35 
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1. A process for preparing blue-shade coloring 
solutions, characterized in that . quinizarin is reacted 

5 with an excess of an aliphatic amine at reflux for a 
duration of between 30 minutes and 2 hours, in that 
subsequently the unreacted amine • and the water are 
removed by distillation, and in that the distillation 
tails are diluted, with stirring, with an organic 
10 detergent of the alkylphenol type. 

2. The process according to claim 1, characterized in 
that the dilution step is followed by filtration. 

15 3. The process according to either of claims 1 and 2, 
characterized in that the reaction at reflux between 
the quinizarin and the excess of aliphatic amine is 
performed for a duration of approximately 1 hour. 

20 4. The process according to any one of claims 1 to 3, 
characterized in that the aliphatic amine is of the 
type containing a linear, branched or cyclic alkyl 
radical of 3 to 20 carbon atoms optionally containing 1 
to 2 intercalated oxygen atoms. 

25 

5. The process according to any one of claims 1 to 4, 
characterized in that the distillation is performed 
until a temperature slightly above 100°C is reached. 

30 6. The process according to claim 5, characterized in 
that the distillation is performed until" a temperature 
of 104°C is reached. 

7. The process according to any one of claims 1 to 6, 
35 characterized in that the distillation tails are 
diluted with a detergent heated at a temperature of 
between 35 and 60°C. 
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8. The process according to any one of claims i to 7 , 
characterized in that the diluting detergent is nonyl- 
phenol or para-nonyiphenol . 

5 9. The process according to claim 8, characterized in 
that the distillation product is diluted with nonyl- 
phenol heated at a temperature of approximately 50°C. 

10. The process according to claim 9, characterized in 
10 that the diluting detergent is nonylphenol or para- 
nonylphenol . 

11. A blue-shade coloring solution obtained by the 
process according to any one of claims 1 to 10, 

15 characterized in that it contains approximately 25% of 
anthraquinone compounds in a detergent of the 
alkylphenol type. 

12. A coloring solution for petroleum products, 
20 characterized in that it is composed of a blend of a 

coloring solution according to claim 11 and of diethyl- 
aminoazobenzene, in dilution in an organic solvent 
which is compatible with said petroleum products. 



25 13. Petroleum products colored by means of coloring 
solutions according to either of claims 11 and 12. 



